fifteen-month-olds infants look longer at an agent when the agent's actions are different from her/his beliefs (Onishi & Baillargeon, 2005) , and 25-month-olds show an implicit understanding of others' false beliefs (Southgate, Senju, & Csibra, 2007) . Most theory of mind studies with children have focused on the later development of representational (i.e., not implicit) theory of mind in preschool years, which was indexed by success in first-order false belief tasks (Wimmer & Perner, 1983) . These studies have revealed that children in typical development understand first-order false beliefs by 4-to 5-years of age (Wellman, Cross, & Watson, 2001 ).
There is a large body of research suggesting positive links among the development of theory of mind, social relationships, and social behaviors. For example, children who are adept at reading the mental states of others are better at communication and social interactions (Slomkowski & Dunn, 1996; Watson, Nixon, Wilson, & Capage, 1999) , more popular amongst peers (Morino, 2005; Slaughter, Dennis, & Pritchard, 2002) , and more likely to engage in pro-social and empathetic behaviors (Cassidy, Werner, Rourke, Zubernis, & Balaraman, 2003; Mizokawa & Koyasu, 2011) . On the other hand, impairment of theory of mind enhances the risk of problematic behaviors, such as attention problems and disruptive behavior (Fahie & Symons, 2003; Hughes, Dunn, & White, 1998) .
Since theory of mind is assumed to have an evolutionary origin and to be a fundamental cognitive process required for every person's social life, the earliest research has focused mainly on how theory of mind develops and its relation to other cognitive functions within an individual. However, a growing body of research has revealed indispensable socioenvironmental influences on the development of theory of mind, such as mother-child relationships (e.g., Dunn, Brown, Slomkowski, Tesla, & Youngblade, 1991) , socioeconomic status (e.g., Cutting & Dunn, 1999; Jenkins & Astington, 1996) , and culture (Hughes et al., 2014) , suggesting the need to consider the role of social environments on the development of theory of mind.
In the present article, we review the research investigating how the environment affects children's theory of mind from a socio-ecological perspective. To provide a theoretical background, we begin by introducing the ecological systems theory (Bronfenbrenner, 1979; Bronfenbrenner & Morris, 2006) , which is one of the most famous theories of development focusing on the multi-system layers of the environment that influence an individual's development. Based on the ecological systems theory, we then review previous research investigating how various aspects of the environment (e.g., family, peers, and cultures) influence children's social cognition. Finally, we discuss future directions of developmental research in this area and potential applications in education.
Ecological SyStEmS thEory
In the 1970s, developmental psychologists focused mainly on individual psychological processes, such as perception, motivation, and learning, and paid less attention to the influence of environmental processes. The primary research method used was the experimental laboratory paradigm, which aims to control environmental and contextual effects, while observational studies, which emphasize ecological validity, were the least employed method (Bronfenbrenner, 1977) .
At the time, Urie Bronfenbrenner, an American developmental psychologist, published an influential book, titled "The Ecology of Human Development," in which he challenged the traditional developmental view (Bronfenbrenner, 1979 ). Bronfenbrenner's view of development was deeply affected by Levin Vygotsky, who investigated child development by emphasizing influences of social contexts and history in the early 20th century (Vygotsky, 1978 (Vygotsky, /1930 (Vygotsky, , 1933 (Vygotsky, , 1935 . Like Vygotsky, Bronfenbrenner saw child development as a dialectic between the individual and the environmental context. Bronfenbrenner defined human development as "changes during the life course in enduring patterns of behavior or perception resulting from the interplay of biological characteristics of the person and the environment (Bronfenbrenner & Crouter, 1983, p. 359) ," and stressed the role of environment on individual development.
Bronfenbrenner introduced the idea that children develop within several concentric layers of the socio-cultural context, each of which interactively influences psychological functioning (Fig. 1) . He defined the environment as any event or condition outside the organism that affects or is affected by a person's development (Bronfenbrenner & Crouter, 1983) . On the basis of distance to the individual, the environment is differentiated as five layers from the proximal layer to the distal layer: the microsystem, mesosystem, exosystem, macrosystem, and chronosystem. According to Bronfenbrenner (1999; Bronfenbrenner & Morris, 2006) , proximal processes are the "engines of development" and provide the links, the interactions, and the mutual influences between individuals and environments. Their form, power, content, and direction vary with the characteristics of the developing person. More specifically, microsystems are settings in which an individual is directly connected at a given moment, such as families (e.g., mother, father, and siblings), peers, or classrooms. Mesosystems comprise an individual's developmental niches which are constituted by two or more separate microsystems, such as marital relationships, parent-peer relationships, and parent-teacher associations (PTAs). Exosystems are composed of contexts that indirectly influence the person's development through the microsystems and/or the mesosystems, such as neighbors, the workplace of parents, the mass media, or social welfare services. Macrosystems are cultural ideologies and beliefs that are more distant but still constrain an individual's environment. Major determinants of macrosystems are education systems, laws, socio-economic status (SES), and cultures. Finally, his later revision of the framework also included the Chronosystem as one of the ecological systems, which reflects the dynamic nature of development in the environment (Bronfenbrenner, 1994 (Bronfenbrenner, , 2005 . The Chronosystems encompass change or consistency over time not only in the characteristics of the person but also of the environment in which that person lives (e.g., changes over the life course in family structure, socio-economic status, employment, place of residence, or the degree of hecticness and ability in everyday life; Bronfenbrenner, 1994) .
Ecological systems theory emphasizes the interactions across environments and individuals. In fact, most developmental characteristics have multiple determinants, and their effects are not necessarily linearly added. For instance, the attitudes of parents affect how their children feel, think, and behave in a certain situation. At the same time, the attitudes of parents are influenced by various socio-ecological factors, such as whether parents agree with each other's opinions, the extent to which they have social and material resources, or the roles that their cultural environment expects children to play. These factors, importantly, could have interactive effects on the development of children. Bronfenbrenner often referred to Drillien's classic longitudinal studies (1957, 1964) which showed the impact of the quality of mother-child interaction at age 2 on the problem behaviors at age 4 as a joint function of birth weight and social class; poor mother-child processes were connected to a child's behavioral problems, especially in low-SES families. Based on these data, Bronfenbrenner suggested that human development cannot be understood without considering various environmental factors and their interactions with each other.
Ecological SyStEmS thEory and thEory of mind
Since Bronfenbrenner's earlier theoretical work was published, there has been a growing body of cross-sectional, longitudinal, and cohort research emphasizing environmental influences on children's development. Moreover, behavioral genetics has shown how environments moderate gene expressions and children's development (e.g., Caspi et al., 2002; Plomin, 1994; Plomin, Reiss, Hetherington, & Howe, 1994) . This accumulated evidence motivated researchers to publish the first handbook devoted to the influence of ecological environments on children's development (Mayes & Lewis, 2012) .
Although the handbook covers various topics in applied contexts, including problematic behaviors, anxiety disorders, maltreatment of children, and social support, it lacks a review of environmental effects on more fundamental socio-cognitive process. As noted earlier, the following questions have been the focal issues in developmental psychology: When and how do children aware and understand their own and others' mental states? And how do children interact with their social environment based on their ability to understand mental states? Accumulated evidence in this area implies that there are dynamic relationships between environments and children's social cognition. In this section, we focus on the research investigating theory of mind and review how social environments affect its development from the perspective of ecological systems theory.
Environmental effects on theory of mind
To investigate the developmental stages of theory of mind, researchers have often examined whether children understand that others have false beliefs, which are different from the child's own beliefs or from actual states, by using the false belief tasks in which a hypothetical character has false beliefs about the location or contents of certain objects (e.g., Baron-Cohen, Leslie, & Frith, 1985; Gopnik & Astington, 1988; Wimmer & Perner, 1983) . A meta-analysis of 20 years of theory of mind studies has revealed that children successfully understand others' false beliefs by 4-to 5-years of age (Wellman et al., 2001) .
To our knowledge, Dunn and her colleagues (1991) conducted the first study to reveal environmental differences in theory of mind. In their longitudinal study, when their participants were at 33-months-old (time 1), they carried out two observations in the children's home in which normal familial conversations at home were recorded and rated. Seven months later, when the same children reached 40-months-old (time 2), the false belief task and the affective perspective tasks were conducted at home to assess the children's social cognition. As the main result, this study showed that children who had more frequent conversations with their mothers about feelings and causality were more likely to explain the character's action in the task situations correctly 7 months later than those who did not. This study was therefore the first to reveal that social environments could influence the development of fundamental, social-cognitive processes, and it motivated researchers to investigate the relationship between social environments and theory of mind.
In the following segments, we review research that indicates environmental effects on the development of theory of mind. Unlike previous reviews concerning theory of mind (Doherty, 2009; Hughes & Leekam, 2004; Miller, 2012) , we tried to integrate the findings into the ecological system, from the proximal (e.g., family) to the distal (e.g., time) environments, following the model suggested by Bronfenbrenner (1979; Bronfenbrenner & Crouter, 1983; Bronfenbrener & Morris, 2006) . We believe that our approach can assist in promoting a deeper understanding of how multi-layer ecological environments interactively influence children's socio-cognitive development.
Proximal environment and theory of mind
Parents. Parents, typically the most proximal environments, have obvious effects on a child's theory of mind development. Following Dunn's longitudinal study (Dunn et al., 1991) , abundant subsequent evidence suggests a link between mother-child daily conversations and theory of mind development (e.g., Ensor, Devine, Marks, & Hughes, 2013; Ensor & Hughes, 2008; Peterson & Siegal, 1999 , 2000 Peterson & Slaughter, 2003; Ruffman, Perner, & Parkin, 1999; Ruffman, Slade, & Crowe, 2002) . For example, children with mothers who encourage them to reflect on the victim's perspective in the children's transgression situations performed better on a theory of mind task (Ruffman et al., 1999) . Moreover, Ruffman's longitudinal study (Ruffman et al., 2002 ) with children at three points in time (3-, 3.5-, and 4-years of age) found that the amount of cognitive terms that mothers use (e.g., "think" and "know") predicted children's later theory of mind performance. Ensor and her colleagues replicated their findings and found that the extent to which mothers refer to mental states (i.e., desires and thoughts) when the children were at two-years of age predicted individual differences in the children's social understanding during and after preschool years (Ensor et al., 2013; Ensor & Hughes, 2008) .
Parenting styles also influence children's understanding of others' minds. For example, Pears and Moses (2003) showed that authoritarian parenting, which is a harsh parenting style that utilizes power-assertive techniques including physical punishment, commands, and yelling, was associated with the impairment of children's understanding of false beliefs. Although the direction of the correlation should be carefully interpreted, Hughes, Deater-Deckard, and Cutting (1999) also showed that the objective ratings of parental negative control, such as criticism or physical control of the child, was negatively correlated with theory of mind scores.
Siblings. With regard to the influence of siblings, there are mixed results. Some studies reported that children with siblings better understood theory of mind than children without siblings (Jenkins & Astington, 1996; Lewis, Freeman, Kyriakidou, MaridakiKassotaki, & Berridge, 1996; Peterson, 2000; Perner, Ruffman, & Leekam, 1994; Ruffman, Perner, Naito, Parkin, & Clements, 1998) . Other studies, however, found no effect of siblings on the development of theory of mind (Cassidy, Fineberg, Brown, & Perkins, 2005; Cole & Mitchell, 2000; Cutting & Dunn, 1999; Peterson & Slaughter, 2003) . One of the reasons for these mixed findings might be that the development of theory of mind depends not simply on how many siblings children have, but on how children interact with their sibling(s).
Interactions between individual characteristics and proximal environments. It is important to note that several of the findings mentioned above showed an interplay between children's individual characteristics and their environments. For example, Jenkins and Astington (1996) found that family size has a very small effect on theory of mind when a child's language ability is high, whereas there is a strong family size effect when their language ability is low. Likewise, Hughes et al. (1999) reported a sex difference in parenting styles, showing that warm parenting styles (i.e., positive affect, closeness, parental knowledge of the children, and enjoyment of the parenting role) had a positive impact on understanding of mind, especially among girls, whereas the severity of discipline (i.e., severe, strict, usually involving physical punishment) was positively associated with understanding of mind among boys. These findings support Bronfenbrenner's (1979) thesis, emphasizing the interaction between environments and individuals.
Interactions between proximal environments. Interactions between two or more proximal environments (mesosystem) also affect child development. Dunn and her colleagues (1991) have found associations between the children's cooperative interactions with an older sibling at 33-months-old and their later performance on tests of emotion and false belief understanding administered at 40 months of age. Children's performance in these tests was also influenced by the relationships between the mother and older sibling and between the siblings, demonstrating the influence of complex interactions between proximal environments. Moreover, there is plenty of evidence showing that quality of marital relationships affects parenting behaviors. Research on the links between marriage and parenting (i.e., how marriage affects parenting, how parenting affects marriage, and how children affect both parenting and marriage) has been examined in psychological research since the 1980s (Belsky, 1981; Emery, 1982) , and empirical studies have documented associations between these dyads. For example, Goldberg and Easterbrooks (1984) found that good marital quality was associated with optimal toddler functioning and sensitive parenting. The findings of several longitudinal studies support a causal link between marital quality and parenting dimensions (e.g., Belsky, Youngblade, Rovine, & Volling 1991; Cowan & Cowan, 1992) , suggesting that parental relationships, which are classified as mesosystems, may influence a child's socio-cognitive development through parenting styles (microsystem).
Distal environments and theory of mind
Socio-economic status. One of the most prominent examples of a distal environment is socio-economic status (SES). A large body of literature demonstrates that SES has a substantial impact on mother-child conversations, parenting styles, and marital relationships (e.g., Bradley & Corwyn, 2002; Conger & Donnellan, 2007) . For example, high-SES mothers and their children exchanged more utterances, longer words, and more word types at home than did mid-SES mothers and their children (Hoff, 2003; Hart & Risley, 1995) . Fernald, Marchman, and Weisleder (2013) also found an effect of SES on children's vocabulary knowledge; they showed that there were significant disparities in vocabulary and language processing efficiency between infants from higher-and lower-SES families. Since language ability is positively correlated with false belief understanding (e.g., Happé, 1995; Jenkins & Astington, 1996; Astington & Jenkins, 1999) , children from a higher-SES family would be expected to show greater performance on theory of mind tasks compared to those from a lower-SES family. Likewise, low-SES mothers tend to adopt a harsh parenting style that is more controlling, restrictive, disapproving, less interactive, and conversational with their young children, whereas high-SES mothers tend to be less punitive and more tolerant of interruptions from their children (Hart & Risley, 1995; Kelley, Sanchez-Hucles, & Walker, 1993) . Finally, research clearly shows that high-SES is positively associated with marital stability and satisfaction (e.g., Conger, Conger, & Martin, 2010; Karney & Bradbury, 1995) , which leads to optimal parenting behaviors and healthy development of theory of mind.
Despite these findings, direct examinations of the relationship between SES and theory of mind development have failed to show conclusive results. For example, some studies showed that the education level of mothers was positively associated with theory of mind development (Cutting & Dunn, 1999; Jenkins & Astington, 1996) , but others failed to do so (Ruffman et al., 1999) . Cutting and Dunn (1999) found that working-class children had lower mean theory of mind scores than middle-class children, even when controlling for language ability. However, Murray, Woolgar, Briers, and Hipwell (1999) failed to replicate those results. To further complicate matters, Hughes et al. (1999) found an association between SES and theory of mind abilities, but that association was not significant when language abilities were taken into account.
These mixed findings might have resulted from the fact that there are several factors to moderate the link between SES and development. For example, since most low-SES families have a double income, children in poorer families will spend less time with their parents. Even when having lunch or dinner, children in low-SES families are more likely to eat alone than those in higher-SES families (Abe, 2008) . However, the same may hold true for high-SES families. Kahneman, Krueger, Schkade, Schwarz, and Stone (2006) reported that people who have higher incomes in the United States (more than $100,000) have less leisure time than people who have lower incomes, due to their busy schedules. Given the link between conversation with parents and children's theory of mind development (e.g., Ensor & Hughes, 2008; Ruffman et al., 1999) , the association between SES and children's development might not be linear, but quadric, moderated by the quality and quantity of parent-child communication (microsystem).
It is also possible that larger family size of low-SES families may explain the mixed results. Unplanned childbearing rates vary by socioeconomic status; unintended birth rates of low-SES mothers are much higher than those of high-SES mothers (e.g., Finer & Henshaw, 2006) . Because of this, children in low-SES families may be more likely to have siblings in their family than high-SES children, and the experience of talking about mental states with siblings may compensate for relatively poor mother-child interaction in low SES families (Hoff, 2003; Hart & Risley, 1995) .
Given that talking about mental states with other children is important for the development of social cognition, the number of peers with whom children interact may influence theory of mind development. In fact, previous studies have shown that variations in talk about mental states with friends predict individual differences in children's false belief understanding. It would appear that because low-SES children have more siblings than high-SES children, they could have more peers in their community and thus have more opportunities to talk about mental states. However, several studies have shown a relationship between poverty and social exclusion in childhood. That is, children from poor families feel less "fitting in (not feeling different)" or "joining in (being able to participate in social and other activities)" social environments (cf. Buchanan, 2006; Ridge, 2002) . Therefore, when children in low-SES families with siblings have little experience to talk about mental states with peers, lack of rich conversation with others may cause the delay in theory of mind acquisition.
Finally, there is a possibility of a gene-SES interaction. Turkheimer, Haley, Waldron, D'Onofrio, and Gottesman (2003) conducted a twin study and found that individual differences in intelligence of children raised in higher-SES families were explained primarily by genes (72% of the variation), whereas it was not the case in lower-SES families (10%). Tucker-Drob, Rhemtulla, Harden, Turkheimer, and Fask (2011) also showed similar results for cognitive ability (the Bayley Short Form test of infant mental ability). They argued that this was because twins raised in high-SES families would have abundant chances to develop into their genetic potential (i.e., gene factor), whereas twins raised in low-SES families would have less opportunities to be surrounded by supportive environments that foster cognitive ability. If the same is true for theory of mind, SES could play a more complex role in socio-cognitive development than we might expect.
Culture. Another prominent example of distal environments is culture. Culture infuses virtually every facet of human development. In the 1990s, cultural psychologists suggested that cultural beliefs, values, and ideologies have a significant impact on psychological processes, such as motivation, emotion, and cognition (Markus & Kitayama, 1991) . Since then, numerous cultural differences concerning psychological phenomena have been examined in social, cognitive, and applied psychological research.
Prior to Markus and Kitayama (1991) , developmental psychologists had been interested in cultural differences in child development (e.g., Hess & Azuma, 1991; Hess, Kashiwagi, Azuma, Price, & Dickson, 1980; Kagan & Klein, 1973; Kagan et al., 1979) . It might be natural for developmental psychologists, especially for those of the postBronfenbrenner generation, to pay attention to cultural effects, because culture is one of the environments that forms proximal environments such as parent's values and beliefs.
In the case of theory of mind development, the models-of agency theory (Markus & Kitayama, 2004 ) is of great help to understand the cultural effect. In Western cultural settings (e.g., North America and Western Europe), actions are understood to be chosen by individuals based on their preferences, goals, and intentions independent of social contexts. This implicit understanding of behavior is called the disjoint model of agency. In contrast, in East Asian cultural settings (e.g., Japan, Korea, and China), actions are considered to arise from one's relationships with others and often reflect the need to adjust the self to others' expectations (Morling, Kitayama, & Miyamoto, 2002) , and this implicit understanding of behavior is called the conjoint model of agency. According to the disjoint model of agency in Western cultures, actions are assumed to arise from the self, and individuals are considered responsible for the consequences of actions, which originate from and depend primarily on themselves. According to the conjoint model of agency in Eastern cultures, actions are assumed to be grounded in relationships, and individuals are considered to be responsible for consequences of actions that arise from and are grounded in their relationships with others.
These models of agency likely have an influence on how children develop their ability to perceive differing cognition and their views of the mind. Specifically, children from Western cultural contexts would easily distinguish another mind from their own mind, since they view the mind as being independent, autonomic, and separated from each other. In contrast, children from Eastern cultural contexts would find difficulty in distinguishing others' mind from their own mind, since they view the mind as being interdependent, embedded in, and connected with each other. As a consequence, the development of theory of mind among children from Eastern cultural contexts should be more delayed than children from Western cultural contexts.
In fact, some studies have found partial support for this hypothesis (Hughes et al., 2014; Liu, Wellman, Tardif, & Sabbagh, 2008) . For example, Liu et al. (2008) compared Chinese children (i.e., from mainland China and Hong Kong) and North American children (i.e., children in the United States and Canada), and found that children from Canada develop theory of mind the earliest, those from the United States and mainland China came next, and those from Hong Kong were the last. Hughes et al. (2014) compared Japanese, Italian, and British children, and reported that Japanese children developed theory of mind later than British children, again suggesting cultural influence on theory of mind.
Naito and Koyama (2006) examined why young Japanese children failed to pass the false belief task and revealed that Japanese children tended to attribute people's behavior not to internal states, but to contextual and interpersonal cues, such as observable behaviors, utterances, and social rules inferred from the situation. These findings are consistent with the idea of cultural models of agency, which suggests cultural differences in attributions. In other words, Western people tend to attribute events to causes internal to the object or person due to the disjoint model of agency, whereas Asians tend to attribute causality to the context or situation due to the conjoint model of agency (e.g., Nisbett & Miyamoto, 2005) .
Moreover, there are several points of evidence supporting the notion of an indirect influence of cultural beliefs on the development of theory of mind. For example, American mothers were found to be more likely to value their children's behaviors that respect their own rights, such as self-assertion and standing up for one's rights. In contrast, Japanese mothers had more concerns about whether their children were engaged in behaviors that respect social order and social harmony, such as self-control, compliance to authority, and social interactions (Hess et al., 1980) . Likewise, Japanese mothers have a tendency to stay physically and mentally close to their infants for a long time (Hess & Azuma, 1991) , whereas infants are seen as separate individuals from birth in the United States (Chen & Miyake, 1986) . These parental styles might foster how one views the self or others' minds in a way consistent with each set of cultural values: connected, interdependent views in Eastern cultural contexts, and autonomic, independent views in Western cultural contexts.
In addition to cultural values and beliefs, which would be transmitted through motherchild interactions, there are several potential socio-ecological factors to explain the cultural difference. For example, people are more likely to move in the United States than in Japan. Almost half of Americans changed their residential community between 1995 and 2000 (Schmitt, 2001) , whereas 28.1% of the Japanese population moved during the same 5-year period (Statistics Bureau & Statistics Center of Japan, 2001 ). In such a highly mobile environment, children are more likely to have various meetings and partings than in a low mobile environment, providing more experience to differentiate others from themselves. In fact, Oishi, Lun, and Sherman (2007) showed that residential mobility strengthened the relative centrality of personal self (a term interchangeable with disjoint model of agency) compared to collective self (a term interchangeable with conjoint model of agency). Cultural differences in theory of mind development may in part be the result of residential mobility because experience of interacting with many more people scaffold children toward a greater awareness of others' mind.
Language use may also influence theory of mind development. For example, Japanese mothers communicate with their infants much more by touch and less by vocalization than do American mothers (Saarni, Campos, Camras, & Witherington, 2006) . Moreover, in Japanese, mental state terms are rarely used in mothers' speech to children and children's speech (Uchida, Murakami, & Fernald, 2006) . Japanese mothers of preschoolers use mental state terms, such as beliefs and uncertainty (i.e., "maybe", "wonder") less frequently than American mothers (Matsui, McCagg, Yamamoto, & Murakami, 2004) . These findings suggest that children in the United States are more likely to be aware of mental states than children in Eastern countries. In addition, it is possible that linguistic structures influence the development of theory of mind. Gopnik and Choi (1990) , for example, argued that the vocabulary spurt (i.e., the sudden increase in the productive vocabulary) emerged several mounth later in Korean infants compared to American infants due to a linguistic difference concerning emphasis on nouns. In other words, in Korean, nouns can be dropped from a sentence, but this is not the case in English. Moreover, the word placed at the end of sentence, which is perceptually prominent, is typically a noun in English and a verb in Korean. They argued that these linguistic features influence the onset of the vocabulary spurt. Given that language ability is positively correlated with the development of theory of mind, it is also possible that such linguistic structures explain cultural differences in theory of mind development between English-speaking-Western countries and Japan.
As indicated, however, note that there also exist large variations within Eastern and Western countries (Liu et al., 2008; Lecce & Hughes, 2010) . Lecce and Hughes (2010) reported that Italian preschoolers showed a significant delay in theory of mind, compared to British preschoolers. Hughes et al. (2014) replicated the finding, and also showed that there was no significant difference between Italian children and Japanese children. Hughes et al. (2014) attributed one of the reasons to the timing of entering school. Children begin formal schooling at age 6 in Italy and Japan, which is at least a year later than their British counterparts. Since schooling offers both increased contact with peers and exposure to pedagogical situations, which encourage reflective self-awareness (Astington, Pelletier, & Homer, 2002) , early schooling may contribute to the earlier development of theory of mind. Although this explanation is only speculative, future investigation will likely reveal whether formal societal systems as well as cultural systems do in fact have significant impacts on the development of children's understanding of mental states.
Time and theory of mind
Longitudinal studies. Bronfenbrenner added chronosystem to his original model to acknowledge that human ecologies change over time. There are numerous longitudinal studies that have investigated children's theory of mind and its link with other related indices, such as language ability, executive function, sensitivity to criticism, and social interaction over time (e.g., Astington & Jenkins, 1999; Cutting & Dunn, 2002; Ensor et al., 2013; Hughes & Ensor, 2007; Jenkins & Astington, 2000; Koyasu, Goushiki, & Hattori, 2003; Lecce, Caputi, & Hughes, 2011; Lecce, Caputi, & Pagnin, 2014; Ozonoff & McEvoy, 1994; Ruffman et al., 2002) . For example, Lecce and her colleagues found that children's theory of mind ability at 5-years of age predicted their sensitivity to criticism, and that sensitivity to criticism at 6-years of age mediated the effect of theory of mind at 5-years of age on academic achievement at 7-and 10-years of age (Lecce et al., 2011 .
Cohort effects. To our knowledge, there is no specific research that has investigated whether theories of mind differ from generation to generation. This is because research on theory of mind span only 30 years and there has not been enough time to investigate possible cohort effects. However, family structure and lifestyle has drastically changed over these three decades, and it is possible that there may be a cohort effect on children's social cognition. In Japan, for example, the number of children has gradually decreased in the post World War II era; the total fertility rate in Japan was 4.54 in 1947 and 1.39 in 2011 (Ministry of Health, Labor and Welfare, 2012 . In the case of Tokyo, the capital city of Japan, it dropped down to 1.06 in 2011, suggesting that children of today, especially those who live in urban cities, have fewer opportuninities to interact with siblings. Given that some empirical evidence suggests that interaction with siblings may have a positive influence on the development of theory of mind (e.g., Jenkins & Astington, 1996; Lewis et al., 1996) , there might be a difference in theory of mind performance between today's children and children in the past.
Mother-child relationships have also changed in the past three decades. The Ministry of Internal Affairs and Communications (2013) reported that female employment in Japan has risen to 60% and that almost half (52.4%) of working women between 25-to 44-yearsold have one or more children. However, the majority of Japanese mothers are more or less facing strong pressures to be a main provider of child care and household care because many Japanese still uphold the traditional idea that a mother's continuous presence is critical for a child's development during their first 3 years (Sansaiji-Sinwa). Japanese fathers are still not engaged in child care, although the Japanese government is running an active media campaign to encourage a departure from the myth of "workaholic fathers" and "full-time mothers" to "ikumen (fathers who participate in child care)" (Holloway& Nagase, 2014) . Such pressure on working mothers' commitment to child care without adequate support would affect maternal mental health and time management, which in turn, would likely affect the quantity and quality of mother-child communication.
Moreover, after World War II, the reforms of the educational system opened up for women to access all levels of schooling, including college and university. Given that some studies have shown that the education level of mothers is positively associated with their children's theory of mind development (Cutting & Dunn, 1999; Jenkins & Astington, 1996) , this educational change might also indirectly affect children's social cognition and social behaviors. Findings by Naito and Koyama (2006) suggest this: children living in a suburban city (with smaller family size and higher maternal education background) performed better than children living in a provincial city in theory of mind tasks.
Outside of Japan, such as in European societies, due to the influence of education, industrial development, and urban life, parenting has become more individualistic and egocentric (Music, 2011) . For example, in Germany, beacause of the historical change, the nature of mother-baby interaction during free-play scenario has changed from the late 1970s to 2000. Compared to mothers in the late 1970s, mothers in 2000 gave less bodily contact, encouraged more face-to-face contact, used more object manipulation and toys, and made greater use of language that supported autonomy when they interacted with their three-month-old babies (Keller & Lamm, 2005) . In other words, over this period, the distal style (e.g., face-to-face interaction) significantly increased, and proximal parenting (i.e., body contact) significantly decreased. Empirical studies have not yet revealed whether and how historical change might influence children's theory of mind development. It is therefore worth examining children's socio-cognitive development in developing countries (e.g., China) where industrialization is rapidly growing.
As discussed in this article, there is plenty of evidence showing that children's environment (e.g., maternal talk, siblings, family size, parental education, and residential area) influence their theory of mind performance in their preschool years. As societal settings change, such environments could also change. In this sense, large cohort research will be a promising project to investigate possible environmental effects on children's socio-cognitive development.
concluSion and futurE dirEctionS
Environments, which include families, communities, and societies, influence human development in many ways. Child socio-cognitive development occurs as a part of a correlated web of social environment, including parenting, maternal talk, marital relationships, socio-economic status, culture, and educational system. These environments change over time and contribute to patterns of an individual's development. As we have reviewed in this article, previous studies have tried to reveal children's socio-cognitive development by investigating both the direct and indirect environmental influences. Although this review has been restricted to theory of mind development, we can apply Bronfenbrenner's socio-ecological view to understand children's developing mind and social behaviors more broadly.
One example demonstrating an ecological perspective in the applied context is the "first-grader problem," a well-known behavioral problem in Japan. This problem can be understood and discussed in terms of historic change in the education system. The firstgrader problem is a series of problem behaviors, including being difficult to engage in group activity, remaining seated during the class, carefully listening to the teacher, and following the teachers' instruction. After entering elementary school, some children continue these problematic behaviors over several months. The problem has drawn the attention of educators, psychologists, and sociologists over the last 15 years. For most of that time, the majority of people in the field of education (i.e., teachers and school board members) have thought that the first-grader problem could be due to inadequate parenting at home, children's immaturity in self control, and developmental disability (Tokyo Gakugei University, 2010) . In other words, they have tried to understand this problem from the individual's personal characteristics or the family (i.e., the most proximal micro systems).
However, there is another view that has been suggested by scholars (i.e., sociologist and educationalist) that the problem may be attributable to the discrepant educational systems between preschool and elementary school. More specifically, the Japanese public education system dates back to the Meiji restoration. The Meiji government in Japan created the first Ministry of Education in 1871, and developed the school system based on the American model and the centrally-controlled administrative system based on the French model. Since then, the aims and the curriculum have essentially remained unchanged in elementary schools where there is a common curriculum for all students under a singletrack system. In elementary school education, all children proceed together at the same time. On the other hand, in preschool education, gradual change has occurred in the last 25 years. In the education provided in kindergarten and nursery school, children are allowed to proceed in activities at their own pace and based on their own interest (Ministry of Education, Culture, Sports, Science and Technology, 2008) . Preschool teachers try not to instruct children what to do and what to learn. The prevailing philosophy of childcare in Japan is based on the notion of "doing nothing but watching and waiting" rather than taking a heavy-handed and directive management approach (Hayashi, 2011) . Teachers rarely intervene in what children do, because they believe that children know their abilities and learn by themselves. Indeed, Niwa, Sakai, and Fujie (2004) revealed that preschool teachers emphasize the importance of children's independence and willingness more than elementary school teachers. Consequently, children who are confused in between preschool and elementary school contexts, and fail to adapt to such ecological change, might show the first-grader problem-that is, the first-grader problem might not be solely due to the individual's characteristic issues or family difficulties, but due in part to historical change in pre-school teaching methods being used. These investigations indicate that the first-grader problem is evoked by multiple layers of environments from the most proximal level (i.e., family) to the most distal level (i.e., historical changes), and their interactions over time. From this perspective, most recently, several local governments and schools in Japan have made efforts to bridge the gap between pre-school and elementary school education. This is one case in which a socio-ecological view provides useful information in understanding children's mind and social behavior in educational contexts.
In this article, we have reviewed developmental research investigating children's socio-cognitive development, especially concerning theory of mind from the socioecological perspective. Bronfenbrenner's ecological systems theory provides researchers with a number of fruitful directions for future research, including large cohort research to determine the sources of influence leading to different developmental processes and external correlates across age, community, culture, and era. As we have seen in this review, a certain environmental factor has quite different meanings for children with different backgrounds (Bronfenbrenner, 1994; Drillien, 1957 Drillien, , 1964 . The socio-ecological approach to developmental issues would help people who are either directly or indirectly engaged in child care, social support, and education (e.g., teachers, parents, counselers, and policy makers) to better understand children's mind and social behavior from multifaced perspectives, and ultimately provide solutions to address various educational and developmental issues.
